p38 mitogen-activated protein kinase is not activated in the quadriceps of patients with stable chronic obstructive pulmonary disease.
Quadriceps weakness is associated with a poor prognosis in COPD. Several data suggest that immobility and muscle wasting may be related through up-regulation of the p38 Mitogen associated protein kinase (MAPK) signalling pathway. We therefore hypothesised that this might occur in the quadriceps of COPD patients. We studied 105 stable COPD outpatients (mean FEV(1) 43.9% predicted) and 27 age and gender matched controls. We measured fat-free mass, quadriceps strength and daily physical activity using triaxial accelerometry. A quadriceps biopsy was obtained in which components of the p38-MAPK signalling pathway were examined. Patients had reduced fat-free mass index (16.1 (2.2) kg/m(2) vs 17.2 (2.2) kg/m(2), p = 0.02) and exhibited quadriceps weakness (mean (SD) maximal voluntary contraction force 72.1% (18.7) predicted and 82.3% (7.1) predicted for patients and controls respectively, p = 0.01). Physical activity was significantly reduced in the patient group; in particular mean (SD) locomotion time was 101 (48) minutes/12 hours in controls and 48 (31) minutes in patients (p < 0.0001). However, in biopsies obtained from these patients, no differences were observed for total or phosphorylated HSP27 or p38 MAPK protein or p38 MAPK mRNA (MAPK14); of the downstream products both GADD45β and c-jun mRNA were reduced in COPD patients while c-myc was not different from controls. No parameter correlated with physiological data within the patient group. We conclude that, despite the presence of reduced fat-free mass, quadriceps weakness and inactivity, p38 MAPK signalling was not up-regulated in skeletal muscle of stable out-patients with COPD.